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Koichiro Miura* & Mitsuyo Y. Kudo** : Two new species 
of filamentous fungi from Japan 

: 0 2 frS 

The genus Pyramidospora was established by Nilsson (1962) 15 , with P. 
casuarinae as the type species. This genus was characterized by the simple 
conidiophore with a single phialide and the multicellular phialoconidium 
“ consisting of an aggregate of rounded or oblong cells more or less regu¬ 
larly arranged to form a + pyramid-like structure”. Another species, P. 
densa, was described by Alasoadura 25 in 1968. Both are aquatic fungi with 
aquatic conidia. Recently we found two undescribed fungi, apparently 
belonging to this genus, growing on submerged decaying leaves. 

Pyramidospora fluminea Miura et Kudo, sp. nov. (Fig. 1) 

Fungus aquaticus submersus, mycelio hyalino, septato, ramoso. Conidio- 
phora singula, simplicia, hyalina, unam cellulam sporogenam cylindricam 
vel clavatam terminaliter efferentia. Conidia solitaria, terminalia, raro lat- 
eralia, ramosa, multicellulata, hyalina; axe centrale ellipsoideo, uniseptato, 

16-23 n longo, 7-13 n lato in septo, 3-5 (plerumque 4) ramulos-1-3 (ple- 

rumque 2) per cellulam-oblique gerenti; ramulis hemisphaericis vel ob- 

tuso-conicis vel obtuso-cylindricis, continuis vel uniseptatis, 3.5-17 ( — 20 p) 
longis, basi 5.7-13.0 ;j. latis. 

Hab. in foliis putrescentibus decidurum dicotyledonearum plantarum in 

flumine submersis, Meguro, Tokyo (September 22, 1968, Miura no. 1054-- 

type in TNS). 

For a survey of aquatic Hyphomycetes, submerged decaying leaves of 
some deciduous plants were collected in a small stream in National Park 
for Nature Study, National Science Museum, Meguro, Tokyo in September 
1968. The collected materials were brought into the laboratory and placed 
in Petri dishes partly filled with autoclaved tap water. Two days later, a 
fungus, obviously belonging to the genus Pyramidospora, was observed 

* Bot. Inst., Fac. Sci., Tokyo Kyoiku Univ., Otsuka, Tokyo. 

** Inst. Appl. Microbiol., Tokyo Univ., Tokyo (present adress). (S&jjiT) 


— 7 — 



40 


mmmmm 


o *=* 

2 -^7 


BHfn 46 2 n 


46 



Fig. 1. Pyramidospora fluminea. A-F. Mature conidia. G. Spore-initial formed as a blown- 
out end of the sporogenous cell. H. Spore-initial formed as a swollen-up end of the sporo- 
genous cell. I-L. Conidia at different stages of development. M-N. Laterally formed 
conidia. O. Conidiophore bearing two spore-initials. P. Schematic diagram of the conidium, 
side view (upper) and vertical view (lower). 


growing and sporulating on marginal regions of the leaves, together with 
Clavariopsis aquatica, Lunulospora curvula, Tetrachaetum elegans and Tri- 
scelophorus monosporus. Many monospore-cultures were made by picking up 
single conidia with capillary pipettes and transferring them onto yeast 
extract-glucose agar (YGA) plates. This fungus grew slowly on YGA and 
on malt agar (MA), but on both solid media it failed to form conidia. 
Even when strips of these colonies were submerged in sterile water, coni¬ 
dium production did not occur. But, when the fungus was cultured on 
lignin-cellulose agar (LCA) 3) and a slice of the colony was placed in water, 
many conidiophores and conidia were produced. 

The mycelial hyphae were hyaline, branched, septate and 1.4-3.5 g wide. 
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The conidiophores were hyaline, usually simple with terminal solitary sporo- 
.genous cells, 20-100 p long (including the sporogenous cells) and 1.4-2.2 p 
wide. The sporogenous cells were cylindrical to clavate, 7-21 p long and 
2. 8-4.5 p broad at widest part, bearing single conidia. In development, the 
distal end of each sporogenous cell swelled up and this swelling, which was 
.a spore-initial, was delimited from its parent sporogenous cell by a cross 
wall near the base. Less often, the sporogenous cell put out terminally or 
somewhat laterally a subspherical bud as a spore-initial; in this case, the 
■swelling was clearly constricted at the base. Then, the spore-initial became 
■ellipsoidal and was divided into two cells by a transverse septum, forming 
the central axis of the conidium. When the axis was fully grown, hemis¬ 
pherical processes appeared on both central cells successively; the processes 
•on the upper central cell grew ascendingly and these on the lower one des- 
■cendingly. The mature conidia were hyaline and multicellular, each con¬ 
sisting of a central axis and 3-5 (mostly 4) lateral outgrowths-1-3 (mostly 

2) outgrowths per central cell. The central axis was two-celled, 16-23 p 
long and 7-13 p wide at the septum. The lateral outgrowths were unbran- 
•ched, hemispherical or conical to cylindrical with bluntly rounded ends, 
.1- or 2-celled, 3.5-17 ( — 20) p long and 5.7-13.0^ wide at the base. In the 
vertical view of four-armed conidium, two outgrowths of the upper central 
■cell and two of the lower one were arranged alternately around the central 
axis and were more or less at a right angle to each other (Fig. 1, P.). 
The detached conidia had single stump-like hila indicating the attachment 
points to their parent sporogenous cells. In our materials, the plurality of 
■conidia was observed only once; the second conidium developed laterally 
and below the terminal one. 

This fungus is clearly distinguished from the congeneric species in 
having four-armed conidia with wider central axes and lateral outgrowths. 

Pyramidospora ramificata Miura, sp. nov. (Fig. 2) 

Fungus aquaticus submersus, mycelio hyalino, septato, ramoso. Coni- 
■diophora singula, simplicia, hyalina, unam cellulam sporogenam termi- 
naliter efferentia; cellula sporogena basibus cylindrica, apice aciculare. 
■Conidia solitaria, terminalia, ramosa, multicellulata, 17-29 p longa et lata, 
Lyalina; axe centrale ellipsoideo, uniseptato, 13-18 p longo, 5-8 p lato, 6-7 
ramulos-3-4 (plerumque 3) per cellulam-lateraliter vel oblique gerenti; 
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Fig. 2. Pyramidospora ramificata. A-F. Mature conidia; A-D, side view; E-F, vertical view. 

G. Germination of conidium. H-I. Young conidiophores. J-Q. Conidia at different stages 
of development. R. Conidiophore bearing a membranaceous collar. S. Schematic diagram 
of the conidium: side view (upper) and vertical view (lower). 

ramulis simplice vel plus minusve sympodice ramificatis, continuis vel 1-2: 
( — 4) septatis, basi 4.7-8.0 ^ latis. 

Hab. in foliis putrescentibus dicotyledonearum plantarum in flumine- 
submersis prope Oki-ko, Haha-jima, Bonin Ins. (July 17, 1969, Miura no. 
1086-type in TNS). 

This fungus was found on submerged decaying leaves of some broad¬ 
leaved woody plants collected in a small stream near Oki-ko, Haha-jima. 
Isl. and in the river Yatsuse-gawa, Chichi-jima Isl., the Bonin Islands, in 
July 1969. Pure cultures obtained from single spores were established on 
YGA and MA. This fungus grew slowly on both agar media, but spore- 
formation failed to occur, even when strips of these colonies were trans¬ 
ferred to water. But, when a strip of the colony grown on LCA was sub- 
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merged in water, many conidiophores and conidia developed. 

The mycelial hyphae were hyaline, branched, septate and 1-3 p wide. 
The conidiophores were hyaline, septate, usually simple with terminal soli¬ 
tary sporogenous cells, 40-130 ( — 180) p long (including the sporogenous 
cells) and 1A-2.2 p wide. The sporogenous cells were cylindrical with 
terminal filamentous prolongations, 12-24 ( — 33) p long (including the pro¬ 
longations) and 2.0-3.0 p broad at widest part. The apical prolongations 
were 2.3-8.3 ( —11) x 0.5-0.7 p in size. The conidium began its development 
at the end of the filamentous neck of the sporogenous cell as a minute 
swelling, which was delimited from the neck by a cross wall near the base. 
Then, the swelling became obovoid and was divided into two cells by a 
transverse septum, forming the central axis of the conidium. From both 
central cells, hemispherical processes arose laterally or obliquely, and suc¬ 
cessively, growing into lateral branches. The mature conidia were hyaline, 
pluriseptate and 17-29 p in length and in width, each consisting of a central 

axis and 6-7 lateral branches-3-4 (mostly 3) per central cell. The central 

axis was ellipsoidal, two-celled, 13-18 p long and 5-8 p wide at the septum. 
The lateral branches were 1- -3-(-5-) celled, 0-2 ( — 3) times branched more 
or less sympodially and 4.7-8.0 p wide at the base. In the vertical view of 
six-armed conidium, three branches of the upper central cell and three of 
the lower one were arranged more or less alternately around the circum¬ 
ference of the central axis (Fig. 2, S). The detached conidia had single 
stump-like hila indicating the attachment points to the sporogenous cells. 
Often a membranaceous collar was observed on the hilum. In some cases, 
a similar collar was seen at the end of the sporogenous cell which had 
liberated the conidium. The attachment point of the conidium to the sporo¬ 
genous cell was so delicate that the origin of the collar and the mode of 
liberation of conidium were not ascertained even under the phase-contrast 
microscope. 

This fungus is clearly distinguished from the congeneric species hitherto 
described in having branched lateral outgrowths on the conidia. 

Discussion 

As cited above, one of the main characteristics of P. casuarinae lies in 
its simple conidiophores with single phialides producing phialoconidia. On 
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the conidial apparatus of P. densa, Alasoadura described and figured similar 
structure. Our two fungi described here also produced unbranched coni- 
diophores bearing single sporogenous cells. The sporogenous cells of our 
fungi, however, do not seem to be phialides, and the conidia seem to be 
other than phialoconidia. According to Hughes 45 , the phialide is a cell 
“ which develops one or more open ends from which a basipetal succession 
of conidia (phialospores) develops without an increase in length of the 
phialide itself”. Nilsson made no mention of the plurality of conidia. 
Alasoadura, in spite of his interpretation of the conidia of P. densa as 
phialoconidia, stated in his Latin diagnosis, “ Conidiophorum. .. ., efferens 
unam sporam terminalem”. As far as we observed, our fungi produced 
only one spore on each sporophore. The second conidium was observed in 
P. fluminea only once, but the second conidium was produced laterally and 
below the terminal one. We could not observe any conidia formed in 
basipetal succession in our materials. According to Alasoadura, “ in spite 
of the shape of the cell which bears the conidium and notwithstanding 
Nilsson’s description of the spore of the type species as a phialospore, Prof. 
C. T. Ingold had expressed doubts about the phialospore nature of the coni¬ 
dium”. Although further studies are necessary for conclusion, Pyramido- 
spora seems to us to be aleuriosporous. 

For the recent taxonomy of imperfect fungi, especially of aquatic Hy- 
phomycetes, the steps taken in conidium ontogeny is very meaningful. In 
P. casuarinae, the delimitation of conidium from the parent “ phialide ” is 
delayed until the maturation of conidium (Nilsson, 1962, Fig. 4). But, in 
P. densa and in both species described here, the conidium initials were 
delimited before the initials became two-celled. Excepting this point of 
difference, our fungi are very similar to P. casuarinae in the mode of coni¬ 
dium morphogenesis. Recently Marvanova& Marvan 55 collected P. casuarinae 
from Cuba. In their strain, they observed a distinct septum between the 
sporophore and the spore-primordium which was stil unicellular. 

In the basic design of spore, our species agree well with the two species 
described earlier. Each conidium of these fungi consists of a two-celled 
central axis and several lateral outgrowths. Such a design of spore is 
reminiscent of that of Stephanoma 65 or Arachnophora (Fig. 3). Under the 
generic name Stephanoma, six species have been reported. Van Zinderen- 
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Fig. 3. Comparison of some fungi with resembling conidia. A. Stephanoma tetracoccum 
(van Zinderen-Bakker, 1934). B. S. strigosum (Tubaki, 1963, Fig. 6, A). C. Arachno- 
phora fagicola (Hennebert, 1963, Fig. 1, C, D). D. Pyramidospora casuarinae (Nilsson, 
1962, Fig. 4, a, b). E. P. densa (Alasoadura, Fig. 1, e, f). 

Bakker 75 , however, doubted whether S. italicum, S. meliolae and S. negeri 
were congeneric with 5. strigosum s:i , the type species of the genus. His 
opinion was supported by Butler & McCain 95 . Each conidium of the remain¬ 
ing three species consists of a single central cell with several satellite cells. 
Arachnophora fagicola 105 is more similar to Pyramidospora species in having 
the conidium consisting of a two-celled central axis and several lateral 
outgrowths. But, it is a dematiaceous fungus with annelloconidia, of which 
lateral outgrowths terminate in hook-like structures. 

Although our fungi have conidia with septate lateral outgrowths, and 
though one of them forms more or less sympodially branched outgrowths, 
they may more preferably be placed in Pyramidospora, with some emenda¬ 
tion of the genus. 

The authors are indebted to Dr. Y. Kobayasi, National Science Museum, 
for his kindness in correcting the Latin diagnoses. Their thanks are also 
due to Prof. E.E. Butler, Univ. California, for his helpful information on 
S. phaeospora. 
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